Deficiency in the LIM-only protein FHL2 impairs assembly of extracellular matrix proteins.
We have described the scaffolding protein FHL2 as a component of focal adhesion structures, to which it is recruited via binding to both alpha- or beta-integrin subunits. Using mesenchymal stem cells from wild-type and FHL2-knockout mice, we show here that inactivation of FHL2 leads to impaired assembly of extracellular matrix proteins on the cell surface and to impaired bundling of focal adhesions. Both altered properties can be restored by reexpression of recombinant FHL2 protein in FHL2-null cells. Molecular analysis of integrin-mediated signaling revealed a higher phosphorylation of FAK at tyrosine 925 in FHL2-knockout cells compared to their wild-type counterpart. Consequently, the activation of the mitogenic kinase ERK was more pronounced in knockout cells on cell adhesion. The growth factor-induced activation of ERK, however, was not altered. The perturbed organization of extracellular matrix on FHL2-null cells was improved when the increased activation of MAPK was inhibited. Our findings point to a role of FHL2 in bundling of focal adhesion structures, in integrin-mediated ERK activation, and subsequently in proper allocation of matrix proteins on the cell surface.